Objective: Coronary artery disease has been thought that autonomic nervous system dysfunction especially increased sympathetic tonus and relatively decreased parasympathetic activity is related to coronary artery disease. Abnormal heart rate recovery after exercise test, is a simple available parameter, that reflects autonomic nervous system disfunction. GATED myocardial perfusion SPECT is used in the diagnosis and prognosis of coronary artery disease. In this study we compared heart rate recovery with myocardial perfusion scintigraphy findings.
Introduction
It is shown that dysfunction of the autonomous nerve system (ONS) (especially increased sympathetic activity or decreased parasypathetic activity) related with CAD (1) (2) (3) (4) . Heart rate recovery (HRR) after the exercise stres test reflects the function of the ONS. Heart rate increses with exercise via the increased sympathetic and decreased parasymphatetic activity. When the exercise is finished heart rate should be quickly decreased because of the reactivation of the parasympathetic activity in normal situation, otherwise it tells dysfunction of the vagal system. Hence late HRR is directly related with vagal dysfunction (5-7). As a result HRR seems related with CAD (8) . Our hypothesis is "The first minute HRR is decreased in patients with large defects in myocardial perfusion scintigraphy (MPS).
Methods
From 30 to 78 years aged 27 female and 23 male patients were included. Patients with unstable angina pectoris, uncontrolled hypertension (blood pressure before exercise ≥200/100 mmHg), 3rd degree AV block, permenant pacemaker and uncontrolled arrhythmias, unstable vital signs during percutan transcoronary angiography or bypass surgery, pregnancy, breastfeeding, left bundle brunch block, sick sinus syndrome, kongenital or valvuler heart disease, on Digoksin or Amiodoron, and other reasons limit the exercise test and on pharmacologic stress were excluded.
Blood pressure, heart rate, and EKG of the subjects were monitored during the test. Test endpoints were physical exhaustion, anginal complaints, dyspnea, a significant decrease in blood pressure greater than 10 mmHg, or achievement of maximal agerelated heart rate. The test was performed using a 1-day protocol. Beta-blockers and calcium antagonists were discontinued for 48 h and long-acting nitrates were discontinued for 24 h before GATED myocardial SPECT.
Caffeine-and theophylline-containing foods/ medications and tobacco were discontinued for 1 day prior to the study. At peak exercise, 296-370 MBq (8-10 mCi) of 99mTc-Sestamibi was injected intravenously. Exercise continued for another 1-2 min after injection of the tracer. Resting images were obtained 3-4 h after stress imaging with a 3-fold injection of the tracer. The images were acquired 45 min after stress injection and 60 min after rest injection, with a single-headed gamma camera (E-cam Single Head Gamma Camera, Siemens, Germany) with all-purpose high-resolution collimators. The studies were prefiltered Erkan ME. Et al. Nile J Med Sci. December 2015 6 
Results
There are 50 patients; 27(%54) of them are female, 23(%46) of them are male.
Characteristics of the patients is given in 
Discussion
It is thought that dysfunction of the ONS related with CAD (1-4). HRR after exercise is a simple test giving opinion about function of the ONS (5). It is expected that heart rate has to be recovered quickly after stopping the exercise. It is accepted as abnormal vagal activity, If the late recovery is oocured. It is also well established decreased vagal tonus is related with mortal cardiac arrhythmias and poor cardiac events (10-12).
In our research HRR is not related with gender, diabetes mellitus, hypertention, hyperlipidemia, smoke, positive family history, percentage of cronotropic response, summed difference score, ejection fraction, baseline heart rate. HRR is shown as related with SSS and age in multivariate linear regression analyses.
Other studies have shown that mild and severe SSS gives notice about myocardial infarction and severe cardiac events respectively (13, 14) . We also revealed strong relation between HRR and SSS. It means that late heart rate recovery (decreased vagal tonus) indirectly related with poor cardiac events.
Ronaldo et al. (15) , reported that rest defect score is related with late HRR. Effected myocardial mass seems also related with ONS dysfunctions but suprisingly there is no relationship between SSS and HRR.
Nitin Gera et al. (16) , reports that in male patients, abnormal HRR (≤12 beat/min) is independent predictor of the mild (SSS>4) and severe (SSS>8) SSS. This reports has strong agreement with our results. But we have also male patients in our research.
Georgoulias et al. (17) , have interested with relationsip between HRR and Cardiac outcome in diabetic patients. İn diabetic patients, HRR is independent predictor of the cardiac events. Cheng et al. (18) , reports similar results in diabetic meale patients. Our study has mixed group diabetic and non-diabetic. It could be an issue of further studies which includes separet diabetic and non-diabetic study groups. Thomas et al. (19) , also said late HRR recovery is independent predictor of the death and poor cardiac outcome in their 3.2 yeras follow up studies. The pitfall of this study is the involving of the death unrelated with cardiac events.
In study of the Milind et al. (20) , beta blocker use came up against us as an confounding factor by decreasing cronotroping response. In our study beta blocker and other anticronotropic and antiiscemic medicines were discontinued. By including the persentage of the cronotropic response we had tried to adjust the results against cronotropic response effect. Still we have shown relationship between HRR and SSS and age.
In their angiographic studies Çay et al. (21) , reported HRR has been related with severity of the CAD. We did not confirm our results by using invasive methods. This is our limitation but they have probably overlook the MPS positive angio negative patients.
Aijaz et al. (22) , investigated the patients have submaximal efor test and they reported that abnormal HRR at the first minute (<13 beat/min) have related with increased percentages of ten years mortality. In our study we excluded submaximal efor tests.
Despite the HRR is related with the SSS, we can not find any relationship between SDS and HRR but Georgoulias et al. (15) , have found strong correlation between SDS and HRR in diabetic patients.
We also found out there is strong negative relationship between HRR and age. Other authors also have found the same (13-15, 23,24) . 
Conclusion:
Heart rate recovery has linear relation with summed stress score that means decreased vagal tonus related with late HRR.
